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Particle emissions from vacuum cleaners 
Luke Knibbs, Congrong He, Caroline Duchaine, Lidia Morawska 
Vacuuming is often promoted as a means of reducing indoor concentrations of settled 
particles and dust, thus maintaining a clean indoor environment. Several studies have shown 
that the act of vacuuming can be a significant source of indoor particle exposures itself due to 
re-suspension of settled particles. Far fewer studies have examined the particle emission 
characteristics of vacuum cleaners, which contain motors capable of producing ultrafine 
particles. To address this gap in knowledge, we investigated the particle emission 
characteristics of a range of vacuum cleaners. 
Twenty-one common domestic and commercial vacuums, encompassing an age range of 
approximately 20 years, were tested under controlled conditions in a flow-through tunnel that 
supplied a fixed flow rate of HEPA-filtered air. A range of vacuum conditions were assessed, 
incorporating cold and warm starts, as well as HEPA filters and dust bags in-place and 
removed. For each condition, the vacuum motor was operated for 10-15 minutes, under zero-
load conditions (i.e. the vacuum was not used to clean floors at this time). Particle emissions 
were measured continuously using an SMPS, APS, CPC and aerosol photometer, to measure 
submicrometer and supermicrometer particle size distribution, particle number and PM2.5 
mass, respectively. 
Particle emissions were highly variable amongst the sample vacuum cleaners.  Emissions 
generally appeared to increase with age of the vacuum, although more expensive vacuums 
tended to emit fewer particles than cheaper vacuums, irrespective of age. Emissions were 
lowest for HEPA filter-fitted vacuums, although these often had similarly low emissions 
when the HEPA filter was removed, suggesting motor characteristics may play an important 
role in determining emissions. Particle size distribution, along with number and mass 
concentrations, often evolved with time and possibly reflected temperature changes in the 
vacuum body and motor. However, whilst some vacuum emission spectra showed decreasing 
median particle diameter with time, others showed an opposite trend.  Vacuum cleaner 
emissions exhibited substantial variability.  Further analyses are forthcoming, including 
assessment of the effect of operating conditions on particle emissions.  
